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Fur seal feces-associated circular DNA virus (FSfaCV) is a novel virus isolated from the fecal matter of New Zealand fur seals. 
FSfaCV has two main open reading frames in its 2,925-nucleotide (nt) genome. The replication-associated protein (Rep) of 
FSfaCV has similarity to Rep-like sequences in the Giardia intestinalis genome. 
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A significant number of novel small circular DNA viruses have 
been identified and characterized from fecal sources over the 
past five years using viral metagenomic approaches ( 1-9) . Most of 
these novel viruses are extremely diverse and have a variety of 
genomic architectures (10), and in most cases it has not been 
possible to assign these to the appropriate viral families. Nonethe- 
less, these discoveries are helping to build data sets of small circu- 
lar DNA viral genomes and thus will improve the overall resolu- 
tion for classification and shed some light on their ecology. 

A fecal sample from a New Zealand fur seal (Arctocephalus 
forsteri) was collected in October 2012 off the coast of Kaikoura, 
New Zealand. Approximately 5 g of fecal material was homoge- 
nized with 5 ml of SM buffer (0.1 M NaCl, 50 mM Tris-HCI 
[pH 7.4], 10 mM MgS0 4 ). The slurry was centrifuged at 10,000 X 
sjfor 10 min and the supernatant was sequentially filtered through 
0.45-^im and 0.2-/nm syringe filters (Sartorius Stedim Biotech, 
Germany). The total viral DNA was isolated from 200 p\ of the 
filtrate using the High Pure viral nucleic acid kit (Roche), and the 
circular viral DNA was enriched by rolling circle amplification 
(RCA) using the Illustra TempliPhi amplification kit (GE Health- 
care), as described previously (8, 11-15). The enriched concate- 
nated DNA was restricted with EcoRI endonuclease, yielding a 
2.9-kb fragment that was purified and cloned into pGEM3ZF( + ) 
(Promega) plasmid restricted with EcoRI and sequenced by 
primer walking. 

BLASTn analysis of the 2,925-nucleotide (nt) sequence yielded 
no hits; however, we identified two putative major open reading 
frames (ORFs) (1,050 nt and 1,095 nt). The putative ORFs are 
bidirectionally arranged and separated by two intergenic regions 
(198 nt and 462 nt). The larger intergenic region contains a con- 
served nonanucleotide motif TAGTATTAC, which is similar to 
that found in most cycloviruses (16). A BLASTx analysis of the 
1,050-nt ORF indicated that it potentially encodes a replication- 
associated protein (Rep) involved in the initiation of rolling circle 
replication. The putative Rep has similarities to the Rep-like se- 
quences in the genomes of Giardia intestinalis (GenBank accession 
no. EES99726, 81% coverage, 29% identity, E value = 2 X 10" 20 ), 



bat circovirus isolate XOR7 (GenBank accession no. KC339249, 
80% coverage, 29% identity, E value = 1 X 10~ 19 ), and porcine 
circovirus 2 (GenBank accession no. JX945577, 82% coverage, 
29% identity, E value = 2 X 10" 19 ). Within the putative Rep, we 
identified the putative rolling circle replication motifs I, II, and III 
(LTVKN, HCHLNLEL, and YLAKDGEF, respectively) and the 
SF3 helicase Walker A and B motifs (GPAGSGKS and IWF- 
DEFNG, respectively). No similarities were found for the 1,095-nt 
ORF by BLASTx analysis; however, we postulate that this ORF 
encodes the capsid protein. Additional analysis verified that we 
had in fact recovered, cloned, and sequenced the complete ge- 
nome. We propose to name the novel isolate fur seal feces- 
associated circular DNA virus (FSfaCV) (GenBank accession no. 
KF246569). 

Recently, Liu et al. (17) identified Rep-like integrons with sim- 
ilarities to single-stranded DNA (ssDNA) viruses in a variety of 
eukaryote genomes, including those of animals, plants, fungi, and 
protists; therefore, it is not surprising that the Rep of FSfaCV 
shares similarities with the Rep-like sequences found in the ge- 
nome of G. intestinalis. 

Nucleotide sequence accession number. The complete ge- 
nome of FSfaCV has been deposited at GenBank under the acces- 
sion no. KF246569. 

ACKNOWLEDGMENT 

This work was supported by an early career grant awarded to A.V. by the 
science faculty at the University of Canterbury, New Zealand. 

REFERENCES 

1. Bhnkova O, Victoria J, Li Y, Keele BF, Sanz C, Ndjango JB, Peeters M, 
Travis D, Lonsdorf EV, Wilson ML, Pusey AE, Hahn BH, Delwart EL. 

2010. Novel circular DNA viruses in stool samples of wild-living chimpan- 
zees. J. Gen. Virol. 91:74-86. 

2. Ge X, Li J, Peng C, Wu L, Yang X, Wu Y, Zhang Y, Shi Z. 201 1. Genetic 
diversity of novel circular ssDNA viruses in bats in China. J. Gen. Virol. 
92:2646-2653. 

3. Kim HK, Park SJ, Nguyen VG, Song DS, Moon HJ, Kang BK, Park BK. 

2012. Identification of a novel single-stranded, circular DNA virus from 
bovine stool. J. Gen. Virol. 93:635-639. 



July/August 2013 Volume 1 Issue 4 e00558-13 



Genome Announcements 



genomea.asm.org 1 



Sikorski et al. 



4. Li L, Kapoor A, Slikas B, Bamidele OS, Wang C, Shaukat S, Masroor 
MA, Wilson ML, Ndjango JB, Peeters M, Gross-Camp ND, Muller MN, 
Hahn BH, Wolfe ND, Triki H, Bartkus J, Zaidi SZ, Delwart E. 2010. 
Multiple diverse oncoviruses infect farm animals and are commonly 
found in human and chimpanzee feces. J. Virol. 84:1674-1682. 

5. Li L, Victoria JG, Wang C, Jones M, Fellers GM, Kunz TH, Delwart E. 

2010. Bat guano virome: predominance of dietary viruses from insects and 
plants plus novel mammalian viruses. J. Virol. 84:6955-6965. 

6. Phan TG, Kapusinszky B, Wang C, Rose RK, Lipton HL, Delwart EL. 

201 1. The fecal viral flora of wild rodents. PLoS Pathog. 7:el002218. doi: 
10.1371/journal.ppat.l002218. 

7. Shan T, Li L, Simmonds P, Wang C, Moeser A, Delwart E. 2011. The 
fecal virome of pigs on a high-density farm. J. Virol. 85:1 1697-11708. 

8. Sikorski A, Arguello-Astorga GR, Dayaram A, Dobson RC, Varsani A. 
2013. Discovery of a novel circular single-stranded DNA virus from por- 
cine faeces. Arch. Virol. 158:283-289. 

9. van den Brand JM, van Leeuwen M, Schapendonk CM, Simon JH, Haag- 
mans BL, Osterhaus AD, Smits SL. 2012. Metagenomic analysis of the viral 
flora of pine marten and European badger feces. J. Virol. 86:2360-2365. 

10. Rosario K, Duffy S, Breitbart M. 2012. A field guide to eukaryotic circular 
single-stranded DNA viruses: insights gained from metagenomics. Arch. 
Virol. 157:1851-1871. 

11. Rosario K, Dayaram A, Marinov M, Ware J, Kraberger S, Stainton D, 
Breitbart M, Varsani A. 2012. Diverse circular single-stranded DNA viruses 
discovered in dragonflies (Odonata: Epiprocta). J. Gen. Virol. 92:1302-1308. 



12. Rosario K, Marinov M, Stainton D, Kraberger S, Wiltshire EJ, Collings 
DA, Walters M, Martin DP, Breitbart M, Varsani A. 2011. Dragonfly 
cyclovirus, a novel single-stranded DNA virus discovered in dragonflies 
(Odonata: Anisoptera). J. Gen. Virol. 92:1302-1308. 

13. Rosario K, Padilla-Rodriguez M, Kraberger S, Stainton D, Martin DP, 
Breitbart M, Varsani A. 2013. Discovery of a novel mastrevirus and 
alphasatellite-like circular DNA in dragonflies (Epiprocta) from Puerto 
Rico. Virus Res. 171:231-237. 

14. Dayaram A, Goldstien S, Zawar-Reza P, Gomez C, Harding JS, Varsani 
A. 2013. Identification of starling circovirus in an estuarine mollusc (Am- 
phibola crenata) in New Zealand using metagenomic approaches. Genome 
Announc. I(3):e00278-13. doi:10.1128/genomeA.00278-13. 

15. Dayaram A, Goldstien S, Zawar-Reza P, Gomez C, Harding JS, Varsani 
A. 2013. Novel ssDNA virus recovered from estuarine mollusc (Amphi- 
bola crenata) whose replication associated protein (Rep) shares similari- 
ties with Rep-like sequences of bacterial origin. J. Gen. Virol. 94: 
1104-1110. 

16. Dayaram A, Potter KA, Moline AB, Rosenstein DD, Marinov M, 
Thomas JE, Beitbart M, Rosario K, Arguello-Astorga GR, Varsani A. 
2013. High global diversity of cycloviruses amongst dragonflies. J. Gen. 
Virol. [Epub ahead of print.] doi:10.1099/vir.0.052654-0. 

17. Liu H, Fu Y, Li B, Yu X, Xie J, Cheng J, Ghabrial SA, Li G, Yi X, Jiang 
D. 2011. Widespread horizontal gene transfer from circular single- 
stranded DNA viruses to eukaryotic genomes. BMC Evol. Biol. Il:e276. 
doi:10.1186/1471-2148-ll-276. 



2 genomea.asm.org 



Genome Announcements 



July/August 2013 Volume! Issue 4 e00558-13 



